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INTRODUCTION
The global human population reached approximately 200 million for the first time in 1AD, but did not reach one billion until around 1850. Since then it has increased rapidly, reaching two, four, six and seven billion in 1927, 1974, 1999 , and 2011 respectively (see Figure 1) . [1] Medium fertility variant projections indicate that the population will increase by approximately 70 million every year between now and 2045, reaching between nine and ten billion by 2050. [2, 3] The rapid changes associated with this growth and the absolute level of the global population presents unprecedented challenges for humanity and the natural environment. [4, 5] Furthermore, human beings have no prior experience of coping with such population levels. [6] [Insert Figure 1 about here]
Since the industrial revolution began in the 1700s, general living standards have improved,
helping to increase infant survival rates and adult longevity. [7] Whilst such achievements are typically regarded as affirmations of human ingenuity, [5] the related and continuing population boom has, more recently, raised concerns amongst academics about (a) the earth's capacity to provide sufficient resources to meet the demands of the existing and projected populations (b) the impact of a large population on the supporting natural environment and (c) the consequences of these impacts for living conditions. [8] [9] [10] These concerns are increasingly being brought to public consciousness by the growing coverage of population growth in the media, non-fiction books and dedicated websites. [11] [12] [13] [14] [15] [16] Whilst global population growth has received considerable attention in academic disciplines such as geography, humanities, and economics, it has received less attention from the behavioral sciences and, more specifically, from those researching risk perception, risk communication, and behavioral decision making. This is surprising in light of (a) the large body of evidence that shows risk perceptions can have a substantial influence on important decisions and behaviors, [17] [18] [19] and (b) the assertions by several scholars and organizations that, as the population continues to grow, people's decisions will have substantial effects on the demographic, political, economic and ecological shape of humanity during the 21 st century [6, 10, 13, 14, [20] [21] [22] [23] . Hence, this paper aims to motivate a new strand of empirical research that specifically examines the perceived risks of population growth and how these perceptions might influence related decisions. We argue that this research would help establish a coherent and rigorous scientific knowledge base concerning the perceived risks of global population growth, how these perceptions could be influenced by risk communications, how risk perceptions might shape decision making, and how these decisions might shape population growth and the related challenges.
We initially present an overview of some of the major risks that the academic literature indicates may result from population growth during the forthcoming decades and, in doing so, implicitly illustrate why individuals (e.g., laypersons, policy makers, experts, etc.) might perceive global population growth as a major independent or contributory risk factor underlying the challenges faced by humanity. We then consider the importance of understanding these perceived risks, how these perceptions might affect decision behaviors, and how risk communications may play a role in shaping these perceptions and behaviors. Based on these insights, we identify directions for future risk perception and communication research that we believe could be utilized to help manage the evolving consequences of humanity's continuing success in increasing infant survival rates and adult longevity.
POPULATION GROWTH AND RISK
Population growth can interact with other natural and socio-technical factors to increase many of the risks that people face. [6, 24, 25] For example, the adverse, multiplicative effect of the interaction between population size, technology and socio-economic conditions are illustrated by the IPAT model Figure 2 ) and other more advanced versions of this model, such as ImPACT and STIRPA. [26] [27] [28] IPAT analysis indicates that by 2050, despite large advances in technological efficiencies, the interaction of population growth and increased consumption will lead to an environment impact between 2.5 and 5 times the level observed in 1987 ( [29] but also see [30] ). Whilst the simplicity of these models has been criticized (see [28] ), they illustrate how population size can interact with other factors to produce an adverse synergistic effect.
Consequently, we now consider how the growing global population might interact with natural, technological and social processes to increase the likelihood and/or severity of some of the major adverse outcomes that may ensue.
[Insert Figure 2 about here] 5
Potential Consequences of Future Population Growth

Resource Shortages
Industrialization and technological advancements have enabled the expanding human population to achieve a per capita increase in consumption of natural resources. [6] For example, since 1940 the Earth's population has approximately doubled, but it is estimated that consumption has more than tripled.
[31] Concerns arise because it is uncertain to what extent the pressures created by increasing consumption can be met in a world populated by over nine billion people, [32, 33] and whether these consumption demands can be met in an environmentally and economically sustainable way. [34, 35] Furthermore, the extent to which global resources are distributed in an equitable manner could influence the magnitude of the consequences of population growth for many societies. [13] For example, Bourlag asserts that if, in the forthcoming decades, the existing inequitable distribution of resources between nations continues poverty levels in less developed regions will increase. [34] Similarly, some scholars have argued that greater global and national equality in the distribution of resources could be the key to successfully reducing some of the environmental risks associated with global population growth (e.g. by reducing the "competitive consumption" of material goods that is more evident in societies with higher income inequalities; see [13, 36] ). Hence, population growth and the resultant increase in demand for resources could have an adverse impact on 21 st century living standards in a variety of the world's regions.
Climate Change
Projections indicate that the greatest levels of population growth will occur in developing regions, such as Central Africa, Central Asia and South America. [37] As observed in the recent economic growth of China, developing countries often produce higher levels of CO 2 because fossil fuel consumption is increased and more natural land is cleared (e.g., forestry, which absorbs CO 2 ) in order to facilitate economic expansion. [38] Consequently, CO 2 emissions in developing regions are likely to increase as efforts are made to meet, at the very least, the food, water, shelter and infrastructural demands that will increase in proportion to the expanding populations. Hence, population growth,
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when coupled with rapid economic growth in developing countries and the CO 2 emissions of developed nations, could influence climatic changes in the forthcoming decades.
[39]
Man-Made Hazards
Population growth is likely to lead to an increase in infrastructures that can present risks to humans, non-human species and/or the environment (e.g., noxious waste sites, incinerators, nuclear waste repositories, nuclear power stations, etc.). [24, 40] This presents a number of potential issues. First, one might expect an absolute increase in the number of individuals exposed to the risks associated with such facilities in proportion to the number of facilities created. Second, there may be a relative increase in the number of individuals exposed because (a) the opportunity to live away from these locations will decrease as alternative sites are consumed to meet the needs of the increased population, and (b) populations may disproportionately increase close to such facilities due to the near-term economic incentives such as employment and tax benefits (see [41] ). Finally, the urbanization of rural land for such facilities could increase CO 2 emissions and damage eco-systems, which may increase the likelihood of climate change, species extinction, and biodiversity loss. [42, 43] 
Urbanization and Natural Hazards
Population growth is likely to result in an increased need to utilize additional land for habitation and subsistence, leaving people with less opportunity to avoid living and/or working in locations that are vulnerable to geophysical events such as floods, landslides, earthquakes and tsunamis. [44, 45] The catastrophic outcomes of such future geophysical events could, therefore, increase as larger numbers of people are exposed. [46] Furthermore, such vulnerability may be concentrated amongst the poorest people because (a) much of the population growth between now and 2050 is projected to occur in less economically developed regions, [6] and ( [47]
Socio-Political Instability
History shows that competition for scarce resources can result in conflict and war, both within and between nations, and that countries with large or rapidly expanding populations are more likely to engage in war. [48, 49] Whilst it is uncertain whether the frequency of wars will increase as a result of the growing global population, collective evidence indicates that this is likely. [50, 51] Furthermore, whilst it is difficult to predict the effect of population growth on migration, past evidence and future projections suggest that a scarcity of resources can drive cross-border and intercontinental migration. [52, 53] Hence, competition for resources brought about by population growth could raise the probability of rapid regional changes, geopolitical conflicts, and economic instabilities.
Summarizing Population Growth and Risk
During the past two centuries, academics such as Thomas Malthus, Paul Ehrlich and Stephen
Emmott have warned about the adverse consequences of rapid human population growth on all life forms and the natural environment. [14, 27, 54] Debates regarding the validity of their predictions still continue, with contrarian arguments often focusing on whether such harmful consequences have occurred/will occur or whether the consequences are primarily driven by factors other than population growth (e.g., consumption behaviors, Government inaction, etc.). [22, 55, 56] Our motivation for highlighting the above empirical evidence and scholarly perspectives (which indicate that the frequency and/or scale of several major adverse events could increase/have increased with global population growth) is not to sway opinions in this ongoing debate but, rather, to highlight why individuals might have reasonable cause to perceive population growth as an independent or contributory risk factor that substantially confounds the fundamental challenges faced by humanity, other life forms, and the environment. Importantly, these perceptions could influence decision making and risk-related behaviors and, therefore, could reflexively shape population growth and the related challenges during this century.
POPULATION GROWTH AND RISK PERCEPTION
There is much evidence that shows risk perceptions can have a substantial influence on important decisions and behaviors. [17] [18] [19] For example, a heightened perceived risk of certain diseases can motivate individuals to adopt protective behaviors such as vaccinations and self-examinations, [57] [58] [59] the perceived threat of terrorism can cause individuals to avoid certain locations and modes of transportation, [60, 61] and risk perceptions can moderate support for policies concerning issues such as climate change and the location of nuclear facilities. [19, 62, 63] This literature provides a strong indication that individuals' perceptions of the risks posed by population growth could have a substantial effect on related decisions and behaviors.
Individuals who perceive adverse consequences arising from population growth will, consequently, be confronted with a range of important choices. For example, they may contemplate how they might play a direct role in limiting population growth and this may involve deciding whether they should/can restrain their own family size. [13] Similarly, individuals may consider whether they should pressure policy makers to prioritise actions that may address population growth and which policies they would support/oppose. For instance, whilst the birth-control policies adopted by countries such as China (one-child policy) and Vietnam (two-child-policy) have been widely condemned for infringing human rights and creating socio-psychological and economic hardships, [64, 65] some citizens have expressed support (see [66] ) and policy makers may look for public support on alternative strategies with similar objectives (e.g., raising taxes to fund family planning strategies, reducing benefits for larger families, etc.). Furthermore, the continuous changes that are likely to take place as the global population expands will require individuals to adapt. For example, population growth will increase the onus on many individuals to make practical choices about where it is safe to live, whether to migrate, whether to share scarce resources, and so on. Moreover, individuals may also need to make decisions about which changing circumstances (e.g., increased congestion in public spaces, rising fuel prices, etc.) they are willing to tolerate and accommodate, and which they will seek to change. The outcomes from each of these decision dilemmas could have a substantial impact on the extent of population growth or the extent to which population growth increases the likelihood of adverse events.
The range of decisions that individuals may make in response to the challenges of population growth is extensive and it is likely that individuals will bring a variety of value judgments (e.g., religious beliefs, cultural values, etc.) to bear on these difficult and often emotive decisions.
Behavioral sciences research provides an indirect, yet strong indication that the perceived probability and severity of harm of further population growth could also have a significant influence on related decisions and behaviors. Hence, we believe there is considerable value in developing rigorous scientific knowledge concerning the perceived risks of global population growth, how these perceptions might influence decision behaviors, and how these behaviors might shape population growth and the related challenges. We argue that empirical insight into these psychological aspects of population growth would be valuable because they could help to (a) determine the extent to which [67, 68] ) Hence, in order to identify a number of important questions that could be addressed in future research, we now consider the role that risk perceptions and decision behaviors might play in relation to the challenges of population growth.
The Perceived Risks of Population Growth
Existing research regarding public understanding of population growth has generally taken the form of opinion surveys that have focused on individuals' knowledge of population sizes, growth rates, etc. and has gauged socio-political orientated views regarding national economic impacts and family planning policies (e.g., [69, 70] ). In addition, researchers in the field of social and environmental psychology have found that increased population density in urban areas can lead to psychological 'crowding effects' which can impede some cognitive and affective functions, elicit strong feelings of discomfort and hostility, and increase stress and mental health problems, [71] [72] [73] [74] (although see [75] ).
However, there is an absence of empirical research that provides detailed insights into the perceived risks of population growth and the complexities of how such perceptions are influenced and related to decision behaviors. Consequently, there is uncertainty regarding the extent to which people are concerned about the wide ranging challenges of population growth, the nature of this concern and how motivated, willing and/or capable they are of adopting adaptive or precautionary behaviors. For example, it is unclear if most individuals perceive population growth as having the potential to be the primary driver of substantial adverse ecological, sociological, political and economic changes during the 21 st century or, alternatively, as a simple change in the demography of humanity that can be accommodated and which is unlikely to have any substantial impact on global, regional or personal events. Hence, research that provides detailed insights into perceptions of population growth risks would provide an understanding of the extent of individuals' concern about this issue, how such concerns may be guided by knowledge of the related issues, and how these perceptions might influence decision behaviors. Importantly, research could assess the extent to which these perceptions are influenced by a variety of factors (e.g., affect, knowledge, experience, beliefs, socio-demographic characteristics, etc.) that have already been found to have a strong relationship with perceived risk. [76] [77] [78] [79] [80] Moreover, as we will discuss below, researchers could examine how these perceptions might vary according to whether individuals construe population growth as a factor affecting themselves (i.e., personal level risks), their local community and environment (i.e., regional level risks), and/or the global population and wider environment (i.e., global level risks).
Perceptions of Personal Risks
Risk perceptions and risk behaviors often have a positive correlation (i.e., the greater the perceived risk, the greater the willingness to identify and adopt risk-reduction behaviors), particularly when the individual is personally affected by the risk. [58, 81, 82] Therefore, in the context of risks at a personal level, a positive correlation may also exist between the extent to which individuals (a) believe global population growth will have an negative impact on their personal safety, living standards and/or freedom of choice and (b) are willing to make choices and adopt behaviors that they believe could help address the related risks. From this perspective, one might assume that communicating the personal level risks of population growth to individuals could increase perceived risk and, therefore, motivate risk-reduction behaviors. However, it should be noted that empirical research has shown that heightened risk perceptions can result in a sense of helplessness, which can lead to a reduction in the motivation to adopt preventative behaviors. [83, 84] Thus, it might equally be the case that individuals with a heightened perceived risk of the personal threats of population growth may not be motivated to act. This highlights how empirical insights into the relationship between risk perceptions and behaviors in the context of continued population growth would help to determine how risk perceptions might influence precautionary behaviors and how risk-related interventions/communications might assist in motivating and empowering, rather than deterring action.
Perceptions of Regional Risks
At the regional level, population growth will lead to an increase in the need for supporting infrastructures (e.g., dwellings, farms, roads, etc.) and, in particular, may lead to infrastructure developments that can be perceived as risky i.e., nuclear power stations, mobile phone masts, 'fracking' sites, etc. [46] Recent history has shown that the imposition of such structures near dwellings and community facilities typically leads affected individuals to become concerned about safety and equity issues. [85, 86] While there is already a large body of literature that has examined individuals' reactions to such infrastructure developments (see [87] ), this literature has not explored whether such reactions vary when the affected individuals believe that the infrastructures are being imposed as a result of regional population growth. Hence, there is scope for research that assesses whether individuals opposing such facilities would focus on affecting the prohibition or relocation of such developments or would be more inclined to take action to address the issue of regional and/or global population growth. Such research could provide important insights into the wider issue of whether individuals perceive a relationship between population growth and risk-related issues at local/regional levels, and whether such perceptions lead individuals to decide that their risk-reduction behaviors are better targeted at the issue of population growth rather than more politically-orientated issues (e.g., infrastructure development).
Perceptions of Global Risks
Population growth may increase the likelihood and/or magnitude of global adverse events (e.g., accelerated climate change, resource shortages, etc.). Perceptions of many of these adverse events have already been subject to empirical assessment (e.g., [88, 89] ). However, little research has directly examined perceptions of the risks associated with global population growth and how these perceptions might influence individuals' decisions that affect others at a more global level (e.g., supporting foreign aid, making charitable donations, etc.). For example, individuals who are aware of the risks of population growth will be confronted by the notion that other groups of people can be perceived as both victims (e.g., victims of a famine due to global food shortages) and as risks (e.g., the increasing number of people increases the likelihood of food shortages). This 'people as victims, people as risks' paradox could reduce empathy for victims of events related to population growth and, therefore, reduce the extent to which individuals are willing to offer support. Hence, research that explores the influence of the global population size on the perceived value of other individuals/groups would be beneficial because it could help to identify how psychophysics (e.g., the ability to identify changes in a physical stimulus as the magnitude of the stimulus increases [90, 91] ) and perceptions of population growth risks might influence pro-social behaviors and whether interventions to promote such behaviors may be beneficial.
Summarizing Population Growth and Risk Perception
Perceptions of the personal, regional and global risks associated with population growth may be interrelated by common themes, such as concerns about environmental degradation or declining living standards due to the increased division of space and finite resources. Yet, it is unclear to what extent individuals' concerns about these themes will mediate their motivation to make precautionary or adaptive decisions. Such decisions are important because they could influence the rate of population growth and the impact that each human life has upon communities and the environment.
Furthermore, research could explore the influence that these perceptions and decisions might have on the challenges associated with population growth by incorporating these psycho-behavioral factors into extant frameworks that model the pressures which drive humanitarian and environmental problems (e.g., The Drivers-Pressure-State-Exposure-Effect-Actions model). [92] Currently, the dearth of scientific knowledge concerning the perceived risks of population growth hinders our ability to understand how individuals may respond to the issues and shape the related events.
POPULATION GROWTH AND RISK COMMUNICATION
The magnitude and/or effects of global population growth could be influenced by the ability of individuals to understand how their personal choices (e.g., family size, consumption, policy support, etc.) could influence the course of events. [6, 10, 93] Given that risk communication can play a central role in informing and influencing decision making processes, [94, 95] it could be a vital tool in helping scientists exchange relevant information about population growth with other scientists, policy makers, and the general population. However, risk communication can be a complex process and, when conducted poorly, can lead to decisions that have serious adverse consequences. [95, 96] Hence, the use of empirically informed, carefully designed and effectively executed messages concerning population growth could be essential for helping individuals make informed decisions that enable them respond to and manage the related challenges. We now discuss some of the key issues to be considered by risk communicators and we draw upon theoretical perspectives and empirical findings in order to develop directions for future research.
Comprehension of Numbers and Scale
In developing an understanding of population growth and the associated risks it is likely that individuals will need to process and comprehend a variety of quantitative data relating to issues such as population growth rates (e.g., a global annual increase of 73,000,000 people), probabilities (e.g., a 0.05 likelihood that country X will experience a natural disaster), and more complex numerical data such as conditional probabilities (e.g., a 0.17 increased likelihood that country Y will experience severe food shortages if the country's population increases by 11,000,000 before 2030). Extant research indicates that effectively communicating such numerical risk-related data could present several challenges. First, findings show that numerical skills can vary significantly between individuals and that lower numerical skills can (a) impede an individual's ability to comprehend messages in which risk-related information is represented quantitatively and (b) influence decision making behaviors. [97] [98] [99] Second, evidence indicates that even the most compassionate of individuals can become indifferent to the plight of other individuals that are in large groups, particularly when those individuals are represented statistically. [90, 100] Finally, research has questioned whether recipients of numerical probabilities can extract relevant, affective meaning from such data. [101, 102] Hence, risk communicators will need to develop means to convey quantitative data that will help individuals of all numerical abilities to (a) understand the issues (b) develop an affective connection with the issues and (c) extract an accurate appreciation of the likelihood and scale of certain adverse outcomes. To help individuals of all numerical abilities understand population growth risks researchers might initially assess the approaches and formats (e.g., frequency formats, icon arrays, etc.) that have been found to be effective in communicating numerical risk information in other domains.
The Psychological Distance of Population Growth Risks
Many of the potential adverse consequences of continued population growth may not increase in frequency and/or impact for several years or decades, and certain consequences may only unfold across extended periods of time or be unique to particular regions of the world. [47, 103] The temporal and geographical distances of these potential adverse outcomes may present significant challenges for parties that wish to communicate the risks of population growth. For example, Construal Level Theory posits that, although individuals are capable of thinking about (i) future events (ii) another individual's perspective (iii) remote locations and (iv) a range of alternative outcomes, the farther removed a cognitive target is from the individual's direct experience the 'higher' (i.e., more abstract and less meaningful) the psychological representation of that target. [104, 105] Hence, the psychological distance between the individual making the assessment and the potential adverse consequences of population growth could be large because the more severe potential outcomes may be perceived as temporally and geographically remote. Evidence from studies concerning risk perceptions of climate change suggests that this large psychological distance could lead to low levels of concern about the risks of population growth and, therefore, reduce the motivation to adopt precautionary behaviors. [89] This highlights a need for studies that identify risk communications that help to reduce the psychological distance of population growth risks. This might be achieved, for example, by presenting individuals with evidence that some consequences of population growth may have already started to manifest (e.g., increased deaths from natural disasters [47] ) and are forecast to increase.
The Comprehension and Communication of Complexities
The circumstances and mechanisms that underlie the challenges of global population growth are complex and obfuscated by uncertainty. This is likely to present several challenges for risk communications concerning population growth. First, the probability of many adverse events (e.g., food shortages, loss of biodiversity, etc.) may increase in line with the accumulation of more humans.
Research indicates that individuals often struggle to understand cumulative, incremental increases in risk. [106, 107] Consequently, there is a need to identify how best to communicate the cumulative nature of the risks associated with continuous population growth. Second, the interaction of population growth with one or more other factors may lead to synergistic risks (i.e., the risk attributable to the combined risk factors is greater than the sum of the risk attributable to the constituent risk factors).
For example, when an expanding population increases its consumption of both fossil fuels and natural land these factors can interact to present a synergistic risk of biodiversity loss. [42] It is, therefore, of some concern that evidence suggests that many individuals may have difficulty understanding specific synergistic risks (see [108] ). Finally, the size and effects of global population growth cannot be predicted with accuracy, and these uncertainties may present challenges for risk communicators. For example, studies by Johnson and Slovic indicate that whilst details of uncertainties in risk messages can increase the recipient's estimates of the sources' trustworthiness and honesty, it may also be interpreted as a sign of incompetence. [109, 110] Hence, there remains substantial scope for researchers to identify and assess the most efficacious techniques for communicating the complexities of population growth risks. Researchers might start by assessing the extent to which these tasks can be achieved by the approaches that have been employed to communicate these and similar complexities in other risk domains [101, [111] [112] [113] .
Additional Considerations for Risk Communication Research
The extant literature highlights additional factors that often play a role in risk communication processes and which could be a focus for future research as public understanding of global population growth matures. For example, both media reports and social processes can serve to attenuate or amplify perceived risk, [114] and factors such as affective imagery and trust in the message source can play a key role in how individuals interpret and utilize risk messages. [115, 116] It would, therefore, be valuable to understand how these factors may shape individuals' perceptions and behaviors concerning population growth risks. Moreover, cross-national studies could prove valuable in helping to understand how differences in socio-demographic characteristics, societal inequalities and cultural backgrounds may influence interpretations of and responses to such communications. Finally, researchers have highlighted the importance of communications that highlight not only the extent and nature of risks, but how the message recipient might help address the risks (e.g., [21] ). Hence, future research could assess the extent to which individuals are better able to adopt precautionary or preventative behaviors when they receive messages that provide practical risk management guidance or are delivered in conjunction with relevant materials (e.g., family planning programs, emission reduction initiatives, etc.).
Summarizing Population Growth and Risk Communication
We have outlined some of the key challenges that may be faced by parties that communicate population growth and the associated challenges. We have provided some directions for initial research that could be utilized in the development of risk communications. The ultimate purpose of this research could be to help individuals better understand (a) global population growth and the related risks (b) the relationship between his/her behaviors and those risks and (c) the behaviors (policies) that he/she (policy makers) might adopt to help address each risk.
PERCEIVED BENEFITS OF POPULATION GROWTH
We have deliberately based our discussions of the implications of global population growth on the literature that highlights the risks associated with this phenomenon. We have adopted this focus with the intention of motivating research in the behavioral sciences which could play a vital role in helping humanity to manage these risks. However, it should be noted that there is academic literature, supported by a number of popular media reports, that argues that global population growth does not present cause for alarm and, in some instances, has several benefits. [13] For example, both Simon and
Kremer indicate that humanity benefits from the technological advancements that arise from the need to solve the challenges (e.g., supplying more food, balancing urbanization with ecological sustainability, etc.) of global population growth. [56, 117, 118] Moreover, Dobbie argues that growing a nations population through controlled in-migration can help to cope with more immediate issues, such as an aging population or the need for economic development. (119) The existence of this literature provides a clear indication that, just as it is likely that many individuals will perceive risks associated with population growth, others, or even the same individuals, will perceive certain benefits. Hence, we suggest that future research concerning the perceived risks of global population growth could also examine perceptions of the potential benefits and, for example, could assess the extent to which the perceived risks and benefits are positively or negatively correlated (see [120, 121] ), or are influenced by certain extrinsic factors (e.g., media, education, etc.). An important outcome of research concerning the perceived benefits of global population growth could be to identify how these perceptions may lead individuals to limit the extent to which they practice related risk management behaviors.
CONCLUSION
From neo-Malthusian pessimism to Cornucopian optimism, the literature on population growth continues to be underscored by a wide range of conflicting perspectives concerning the consequential impacts of population growth on all life forms and the natural environment. However, there appears to be an emerging consensus in the contemporary literature that behavioural changes will be essential to ensure that humanity successfully navigates the challenges associated with global population growth in the 21 st century. Although the scientific study of risk perceptions and
